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Appl.No. NEW APPLICATION 
Inventor: Yasuo Yamaguchi 
Attorney Docket No. 242713US2CONT 
Preliminary Amendment 

IN THE CLAIMS 
Please cancel Claims 1-20 without prejudice or disclaimer. 
Please add Claims 21-40 as follows: 

21. (New) A semiconductor device comprising: 

a semiconductor substrate having a principal plane in which an insulation film is 
selectively formed; 

an insulating layer formed on said principal plane; 

a heat generating layer embedded in said insulation layer and opposing to said 
principal plane with a part of said insulation layer interposed between said heat generating 
layer and said principal plane; 

a first wiring layer disposed on said insulation layer; 

a second wiring layer disposed on said insulation layer; 

a first plug embedded in said insulation layer, a lower end of said first plug being 
connected to one end of said heat generating layer and an upper end of said first plug being 
connected to said first wiring layer; 

a second plug embedded in said insulation layer, a lower end of said second plug 
being connected to other end of said heat generating layer and an upper end of said second 
plug being connected to said second wiring layer; and 
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a third plug embedded in said insulation layer, an upper end of said third plug being 
connected to said first wiring layer or said first plug and a lower end of said third plug 
reaching said insulation film of said principal plane. 

22. (New) The semiconductor device according to claim 21, wherein said upper end 
of said third plug is connected to said first plug. 

23. (New) The semiconductor device according to claim 21, wherein a cross sectional 
shape of said first plug along said principal plane is a rectangle, short sides of said rectangle 
are parallel to a main direction connecting said one end and said other end of said heat 
generating layer and long sides of said rectangle are parallel to a direction perpendicular to 
said main direction. 

24. (New) The semiconductor device according to claim 21, wherein said insulation 
layer is made of a low dielectric constant insulator. 

25. (New) The semiconductor device according to claim 21, wherein said first wiring 
layer is a wiring layer for transmitting stable potential, a width of said first wiring layer being 
elongated so as to be larger than or equal to a width based on a design rule in a region 
including a connection portion between said first wiring layer and said first plug. 
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26. (New) The semiconductor device according to claim 21, wherein a cross 
sectional shape of said third plug along said principal plane is a rectangle. 

27. (New) The semiconductor device according to claim 21, further comprising a 
fourth plug embedded in said insulation layer, an upper end of said fourth plug being 
connected to said second wiring layer or said second plug and a lower end of said fourth plug 
reaching said principal plane. 

28. (New) A semiconductor device comprising: 
a substrate having a principal plane; 

an insulation layer formed on said principal plane; 

a heat generating layer embedded in said insulation layer and opposing to said 
principal plane with a part of said insulation layer interposed between said heat generating 
layer and said principal plane; 

a first wiring layer disposed on said insulation layer, which is a wiring layer for 
transmitting stable potential, a width of said wiring layer being elongated so as to be larger 
than or equal to a width based on a design rule in a region including a portion positioned 
above one end of said heat generating layer; 

a second wiring layer disposed on said insulation layer; 

a first plug embedded in said insulation layer, a lower end of said first plug being 
connected to said one end of said heat generating layer, an upper end of said first plug being 
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connected to said portion of said first wiring layer, said first plug having a cross sectional 
shape along said principal plane of a rectangle, short sides of said rectangle being parallel to a 
main direction connecting said one end and other end of said heat generating layer and long 
sides of said rectangle being parallel to a direction perpendicular to said main direction; and 

a second plug embedded in said insulation layer, a lower end of said second plug 
being connected to said other end of said heat generating layer and an upper end of said 
second plug being connected to said second wiring layer. 

29. (New) The semiconductor device according to claim 28, wherein said insulation 
layer is made of a low dielectric constant insulator. 

30. (New) The semiconductor device according to claim 28, wherein length L of said 
long sides is set so as to satisfy a following relationship of L* S z 5 \xm, D with respect to 
depth D of said first plug and length S of said short sides. 

31. (New) The semiconductor device according to claim 28, wherein said first plug is 
divided into a plurality of unit plugs, 

a cross sectional shape of each of said plurality of unit plugs along said principal plane 
is a rectangle, short sides of said rectangle are parallel to said main direction and long sides of 
said rectangle are parallel to said direction perpendicular to said main direction; 
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length S of said short sides and depth D are common with each other among said 
plurality of unit plugs, and 

total sum L of the length of said long sides of each of said plurality of unit plugs is set 
so as to satisfy the relationship of L *S z 5 |J.m • D. 

32. (New) The semiconductor device according to claims 28, wherein length of said 
short sides is set in a range of 1 .0 to 1.5 times of a plug width based on a design rule. 

33. (New) A semiconductor device comprising: 
a substrate having a principal plane; 

an insulation layer formed on said principal plane; 

a heat generating layer embedded in said insulation layer and opposing to said 
principal plane with a part of said insulation layer interposed between said heat generating 
layer and said principal plane, said heat generating layer having a channel region and a pair of 
source and drain regions at one end and other end sandwiching said channel region; 

a gate electrode embedded in said insulation layer, opposing to said channel region 
with another part of said insulation layer interposed between said gate electrode and said 
channel region; 

a first wiring layer disposed on said insulation layer, which is a wiring layer for 
transmitting stable potential, a width of said wiring layer being elongated so as to be larger 
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than or equal to a width based on a design rule in a region including a portion positioned 
above one of said pair of source and drain regions; 

a second wiring layer disposed on said insulation layer; 

a first plug embedded in said insulation layer, a lower end of said first plug being 
connected to said one of the pair of source and drain regions and an upper end of said first 
plug being connected to said portion of said first wiring layer; 

a second plug embedded in said insulation layer, a lower end of said second plug 
being connected to other of said pair of source and drain regions and an upper end of said 
second plug being connected to said second wiring layer; 

an electrode material layer embedded in said insulation layer, positioned directly 
under said region of said first wiring layer, made of the same material and having the same 
thickness as said gate electrode, isolated from said gate electrode; and 

a connection plug embedded in said insulation layer, an upper end of said connection 
plug being connected to said region of said first wiring layer and a lower end of said 
connection plug being connected to said electrode material layer. 

34. (New) The semiconductor device according to claim 33, further comprising a 
third plug embedded in said insulation layer, an upper end of said third plug being connected 
to said electrode material layer and a lower end of said third plug reaching said principal 
plane. 
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35. (New) The semiconductor device according to claim 34, wherein said substrate is 
a semiconductor substrate and comprises a first semiconductor layer of a first conductive type 
exposed to said principal plane, and a second semiconductor layer of a second conductive 
type selectively formed to be surrounded by said first semiconductor layer in a position 
directly under said third plug in said principal plane. 

36. (New) The semiconductor device according to claim 33, wherein a cross 
sectional shape of said first plug along said principal plane is a rectangle, short sides of said 
rectangle are parallel to a main direction connecting said one end and said other end of said 
heat generating layer and long sides of said rectangle are parallel to a direction perpendicular 
to said main direction. 

37. (New) The semiconductor device according to claim 33, wherein said insulation 
layer is made of a low dielectric constant insulator. 

38. (New) The semiconductor device according to claim 36, wherein length L of said 
long sides is set so as to satisfy a following relationship of L • S ^ 5 (am • D with respect to 
depth D of said first plug and length S of said short sides. 

39. (New) The semiconductor device according to claim 36, wherein said first plug is 
divided into a plurality of unit plugs, 

9 



Appl. No. NEW APPLICATION 
Inventor: Yasuo Yamaguchi 
Attorney Docket No. 2427 1 3US2CONT 
Preliminary Amendment 

a cross sectional shape of each of said plurality of unit plugs along said principal plane 
is a rectangle, short sides of the rectangle are parallel to said main direction and long sides of 
the rectangle are parallel to said direction perpendicular to said main direction; 

length S of said short sides and depth D are common with each other among said 
plurality of unit plugs, and 

total sum L of length of said long sides of each of said plurality of unit plugs is set so 
as to satisfy a relationship of L • S ^ 5 |im • D. 

40. (New) The semiconductor device according to claims 36, wherein the length of 
said short sides is set in a range of 1 .0 to 1 .5 times of a plug width based on a design rule. 
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